9) 


i2 IB a ^ranscaxvAi:' connac^or !<^U Iror r«oa^ving ri d« r" ofi^' plugs. 

(^) Turning to PIG. 2, a front viaw of th« opto«l«ctronic tranBC«iv*r nodule 
10 is dopicxod. The transceiver connector 20 is attached to the first end 16 
of the taain housing 12 by tvuo screw 22^24. The two acreva 22,24 extend 
through the transceiver connector's caounting ears 2£,28 and into the main 
housing 12. Extending perpendicularly from the mounting ears 26/28 ia a 
generally rectangularly shaped connector shell 30. The connector shell 30 
provides two receptaclee 32,34 for receiving fiber optic connector plugs. The 
receptacles 32,34 are fonaed by the connector shell 30 along with a divider 
wall 36 which extends along the center of the connector shell. Purthernore, 
located in the bottom 38 of each receptacle 32*34 is a keying channel 40*42 
which extends toward the first end 16 of the nain houaing. 

(4) In the preferred embodiment/ the receptacles 32,34 of the connector ahell 
30 are specifically dimensioned to receive an SC duplex plug. Therefore, the 
Icoying channels 40,42 ensure that an SC plug will be inserted so that 
receptacle 32 will only accept a plug for sending data and receptacle 34 will 
only accept a plug for receiving data. 

(5) Extending from the nain housing 12 and into each of the receptacles 32,34 
is an 0£tical subassembly 44,46. As previously indicated, the cpt.it^i 
subassembly 44 is for s^^jdiivor transmissions over a data link and tKe opvlca^ 
subassembly 46 is for ^^^^^^i^X^^ t ransmissionB over a data link. In or3e'r"to 
facilitate the connection *betwa en the transceiver 10 and the data linksi each 
ofT,.ic»:. aubaaserably has a ferrule £*,*^;»„ivin3 portion 48,50. The ferrule 
V-ficorvTiw portion 46,50 couples witfi'The""8C piu^ . Furthenaore, the 
'transceiver* a latch members 52,54, 56, and 58 fi'rmly hold the SC f>i;J;j) in contact 
with connector 20. 

(6) The actual sending and receiving of optically encx>ded data is performed 
by a laser diode within the optical subassembly 44 and a photo diode within the 
optical subassembly 46. Both the laser diode and the photo diode are 
electrically connected to a circuit board which is mounted within the main 
houaing 12. 

(7) Turning back to PIG. 1, a portion of the circuit board 60 is depicted. 
Incorporated onto the circuit board 60 is circuitry for transmitting and 
receiving optically encoded data (circuitry not shown). The circuit board 60 
is encased in potting material 62 and a poring box 64 uitich forms the main 
houaing 12. The potting material 62 encases the circuit board 60 such that 
only the circuit board's male ribbon style connector 66 extends from the 
potting material 62. 

(8) Turning to PIG. 3, a perspective view of the bottom 68 of the transceiver 
module 10 is depicted. In the preferred embodiment, the bottom 68 has tvo 
mounting ports 70,70 which are adjacent to the first end 16 of the main housing 
12. In addition, the male ribbon style connector 66 protrudes perpendicularly 
from the bottom 69 and ia adjacent to the second end 16 of the main housing 12. 

(9J In an alternative embodiment, the ribbon style connector 66 may protrude 
perpendicularly from the second end IB of the module 10 so that it can be 
connected to a circuit card assembly in a direction which is parallel to the 
direction of insertion of the optic plugs into the nodule *a receptacles. 
However, in this alternative embodiment, another recess cover will be needed in 
order to prevent potting material from escaping the second end of the potting 
box. 

(10) Referring to PIG. 4, an enlarged perspective view of the optoelectronic 
module *s potting box 64 is depicted. The potting box 64 forms the outer 
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PROBLEM TO BB SOLVED: To provide an optical radio transmission device, 
interface, and portable information terminal which make it easy to connect an 
electronic device such aa a personal computer to a LAN (local area network) 

SOLUTION: The 5>i>t4.i}i?.?. radio transnisaion device IS has a light emitting 
olement 1 and a ^i-^^^''y3.:-^l}iSj^B. to ***** w.th light, 

and also has o[;'V.icAl transmiasion and reception parts whTch are arranged having 
their oxl'A'^*i trananission and reception directions aet to the same direction, 
driving d'ovices 6 and 10 which can adjust the owticai transmission and 
reception directiona of the £HvH-l!^A transniasion 'a'nd reception parts with a 
specific three- dimensional angio"rang«, and a direction control part which 
controls the driving devices ao that the transnisaion and reception 

parts have maximuia ^£V.A::^*5A. transmission arid '"reception intensity. Further, the 
interface has the oj^-^f^*;! radio transmission device mounted on a flua -in card. 
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a plurality of plug-in connectors provided on said rear panel at an inner 
side thereof in electrical connection with said interconnection pattern; 

an optical telocoramunication apparatus carrying a plurality of plug^in 
connectors f said optical tele oommuni cat ion apparatuses being provided such on 
said rear panel such that said plug-in connectors of said optical 
tele csoiamuni cat ion apparatus establish a removal engagement with oorraaponding 
plug-in connectors on said rear panel; 

a plurality of interface connectors provided on said rear panel, each of 
said interface connectors including a plurality of interconnection pins studded 
on said rear panel in electrical contact to said interconnection pattern and a 
protective shroud provided on an outer aide of said rear panel so as to 
surround said interconnection pins, said interconnection pins extending 
outwardly from said roar panel in each of said interface connectors for 
accepting an external connector, a aid protective shroud being adapted for 
guiding said external connector for insertion to and reaoval auay from said 
interface connector; and 

a rear cover provided on aoid ehielded case so as to cover said rear panel, - 
said roar cover carrying a plurality of openings for exposing said interface 
connectors; 

said raar cover being adapted for carrying a shield cover plate at an outer 
side thereof for shielding one or more of said openings. 

2. The oi;tic»'i.;. toieconmunication unit as clained in claita 1, wherein said 
■:;£;.;icai appa'ratua includes a plurality of pluj^ -in units each adapted for a 
reraovable insertion to said pl'jg -in connect o'r on said roar panel through said 
front opening of said shielded case^ said ^^lug -in units including: a 

phot ©reception unit for ::^^-^^}y,^J}Si..^-}„SJtt^L'::SA trans nisei on of a work channel and 
further an ^£tic,*^.i. transnrssTon of "a proToct channel; a switch unit including 
a plurality of switch circuit boards each adapted for a removable insertion to 
a corresponding i^iu-J -in connector on said rear penol/ said switch unit thereby 
switching incoming signals, and an «X''A.9?J;. transmission unit for eendinfj out an 
o^vicai output signal for a work dhann'ei"'and an output signai"'for a 

protect channel. 

3. The optical telecommunication unit as claimed in claim 1, further 
including a shield cover plate provided removably on said rear cover so as to 
cover one or more of said openings of said rear panel. 

4. The optical telecoraraunication unit as claimed in claim 1, wherein said 
roar panel includes a plurality of layers each carrying a conductor pattern, 
and wherein said interconnection pins are press-fit into said rear panel in 
electrical contact to one of said conductor patterns. 


5. The optical telecommunication unit aa claimed in claim 1, wherein said 
rear panel carries a shielding conductor lay*^ on a rear exposed surface 
thereof and a front exposed surface thereof. 

fi. The optical telecoraraunication unit aa claimed in claim 1, further 
including a blower unit provided on said shielded case underneath said optical 
tele oommuni cat ion apparatus for cooling said plug-in units and an optical 
terminal unit provided on said shielded case above said optical 

telecoraraunication apparatus for optical connection to an inooraing optical fiber 
cable and an outgoing optical fiber cable. 

7. The optical telecommunication unit as claimed in claim 2, wherein said 
p 1 u r al i ty of pl V.9 "A .^^Jf. ^.9^!?"... 4.??. *f lower first shelf and 
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PIG. 11 is a plan view of the alternative enbodiaent shoi*ai in FIG. 10 but in 
a dated orientation. 

DBTAILBD QSSCRIPTIOH: 


(U 


DETAILED D3SCRIPTICW O? THE PRESENTLY PBBPBRRED EMBODIMENTS 


(2} Referring to the drawing, and particularly to PIG. 1, an enlarged 
perepective viev; of an optoelectronic transceiver nodule 10 in aocordance uith 
the present invention is depicted. The module 10 has a main housing 12 vjhich 
generally has the shape of an oblong box. The main housing 12 has a generally 
rectangular top 14 with a first end 16 and an opposite second end 19 eictending 
perpendicularly from the top. Attached to the first end 16 of the main housing 
12 is a transceiver connector 20 for receiving fiber optic plugs. 

(3) Turning to PIG. 2, a front view of the optoelectronic transceiver module 
10 is depicted. The transceiver connector 20 is attached to the first end 16 
of the main housing 12 by two screws 22,24. The two screws 22,24 extend 
through the transceiver connector's mounting ears 26,28 and into the main 
housing 12. Extending perpendicularly from the mounting ears 26,28 is a 
generally rectangularly shaped connector shell 30. The connector shell 30 
provides two receptacles 32,34 for receiving fiber optic connector plugs. The 
receptacles 32,34 are formed by the connector shell 30 along with a divider 
wall 36 which extends along the center of the connector shell. Furthermore, 
located in the bottom 38 of eoch receptacle 32,34 is a keying channel 40,42 
which extends toward the first end 16 of the main housing. 

(4) In the preferred embodiment, the receptacles 32,34 of the connector shell 
30 are specifically dimensioned to receive an SC duplex plug. Therefore, the 
keying channele 40, 42 ensure that an SC plug will be inserted so that 
receptacle 32 will only accept a plug for sending data and receptacle 34 will 
only accept a plug for receiving data. 

(5) Extending from the main housing 12 and into each of the receptacles 32,34 
is an ''j-^icAX. subassembly 44,46. As previously indicated, the 5£t.vcsL;. 
subassembly *4 4 is for oai;Cl.inc transmissions over a data link and the cpvi^vii 
subassembly 46 is for ret»ivi;i.j3 transmissions over a data link. In order to 
facilitate the connectron between the transceiver 10 and the data links, each 
opT.ica;. subassembly has a ferrule rv.c«iv,:..T3 portion 48, SO. The ferrule 
*n«ciiTvIn* portion 48, SO couples with*"t*he"sc j>iu^ . Furthermore, the 
transceiver's latch members 52,54,56, and 58 fTrmly hold the SC £i,V;^ in contact 
with connector 20. 

(6) The actual sending and receiving of optically encoded data is performed 
by a laser diode within the optical subassembly 4 4 and a photo diode within the 
optical subassembly 46. Both the laser diode and the photo diode are 
electrically connected to a circuit board which is mounted within the main 
housing 12. 

(7) Turning back to PIG. 1, a portion of the circuit board 60 is depicted. 
Incorporated onto the circuit board 60 is circuitry for transmitting and 
receiving optically encoded data (circuitry not shown) . The circuit board 60 
is encased in potting material 62 and a potting box 64 which forms the main 
housing 12. The potting material 62 encases the circuit board 60 such that 
only the circuit board's male ribbon style connector 66 extends from the 
potting material 62. 

(8) Turning to PIG. 3, a perspective view of the bottom 68 of the transceiver 
modulo 10 is depicted. In the preferred embodiment, the bottom 69 has two 
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(31) Accttsa for making an electrical connection with th« contact b«BfflB 
230/230 is pcovidod since they protrude from the male ribbon etyle connector 
166 in the area around the bends 238,238. Correspondingly, in order to aake an 
electrical connection between a female ribbon stylo connector and the resilient 
male ribbon style connector 166, the distal end 222 of the male ribbon style 
connector is inserted within a slot provided by the female connector. As the 
raale ribbon style connector 166 is pushed within the fenale connector, the two 
rows of contact beams 230,230 will bo forced to conpress towards each other. 

In addition, each contact beam 230 will reailiently urge against a 
corresponding electrical contact mounted within the female ribbon style 
connector. Thus, an electrical connection will be formed between the male 
ribbon style connector »s electrical contact beans 230,230 and the female 
connector's contact beams. 

(32) Similarly, to disconnect the resilient Dale ribbon style connector 166 
from the fenale connector, the male connector is aioply pulled from the female 
connector. Once the male ribbon style connector 166 has been removed, the 
contact beams 230,230 will resiliently regain the configuration of PIC. 9, 
whereby the second end 236 of each contact beara will abut its corresponding 
frontstop 24B. 

(33) An alternative embodiment of the present invention is shown in ?IG, 10 
having a main housing 312, having a first end 316 and a second end 318. As 
discussed in the previous embodinents, the housing 312 includes opT-ica:. 
subassemblies for aendinjj transnisaion over a data link and l^S^cc^i.vJJ^^ 
transmissions over'"a*"data link. The preferred embodiment is an optoelectronic 
transceiver, however, a simplex transmitter or r?.5||eiv*£ or multiple 
transmitters or tecr^-vvors may be incorporated in the module housing of the 
alternative embodlmVnt" At the first end 316 is a transceiver connector 320 

for rv*c^»ivinq fiber orAi-r jlugs . In an alternative embodiment, ogtj^oi fibers 
may B«'"di'rectly attached' to'*t he "module and the 0£t4.i;.*'A subassemblxes therein. 
At the second end 319 is a pluggable connector '36£?.' In the preferred 
embodiment, the pluggable connector 366 is a D-shaped connector having a 
printed circuit board 366 having multiple contact traces 370 adhered thereto. 
The transceiver housing 312 is pluggable into receptacle 310 and is inserted 
into the receptacle 310 in direction of arrow 300. The receptacle 310 includes 
a receptacle housing 370 having a top 372 and sides 374,375. The receptacle 
housing 370 includes an open end 376 and a closed end 379. At the closed end 
378 of the receptacle housing 370 is a connector 330 for mating with the 
pluggable connector 366. The connector 380 protrudes into the interior the 
receptacle housing 370 and has an aperture for ro«iving the pluggable 
connector 366 of the transceiver housing 312. In the preferred embodiment, the 
connector 380 is a female connector for the raale connector 366. 

However in an alternative embodiment, the pluggable connector 366 of the 
transceiver housing 312 may be a female connector and the connector 380 of the 
receptacle housing 370 would be a male connector. Protruding from the 
connector 380 are contacts 382 for direct connecting to a printed circuit board 
in a peripheral device such as a work station or computer to wire the connector 
380 directly to traces of a printed circuit board. In an alternative 
embodiment, a flat ribbon cable for transmitting the electrical signals 
protrudes from the transceiver nodule. The receptacle housing 370 includes in 
sides 374, 37S aperture 384 for providing the locking of the transceiver within 
the receptacle housing 370. 

(34) The transceiver housing 312 includes a pair of release levers 3SD,3S1. 
The description of release lever 350 is the same of that for 3S1. The release 
lever 350 includes a first end 353 which is attached to the side of the 
transceiver housing 312. In a preferred embodiment, the release lever 350 is 
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12 is a transceiver connector 20 foe receiving fiber optic pdugs. 

(3) Turning to FIG. 2/ a front view of the optoelectronic transceiver ooduio 
10 is depicted. The tiransceivar connector 20 is attached to the firat end 16 
of the oain housing 12 by two screvs 22,24. The two serein 22,24 extend 
through the transceiver cx>nn«ctor'a aounting eara 26,28 and into the main 
housing 12. Extending perpendicularly fron the mounting ears 26/ 2S is a 
generally rectangularly shaped connector shell 30. The connector shell 30 
provides two receptacles 32^34 for receiving fiber optic connector plugs. The 
receptacles 32,34 are fomed by the connector shell 30 along with a divider 
wall 36 which extends along the center of the connector shell. Furthermore, 
located in the bottoo 38 of each receptacle 32,34 is a keying channel 40,42 
which extends toward the first end 16 of the main housing. 

(4) In the preferred embodiment/ the receptacles 32/34 of the connector shell 
30 are specifically dimensioned to receive an 8C duplex plug. Therefore, the 
keying channels 40/ 42 ensure that an SC plug will be inserted so that 
receptacle 32 will only accept a plug for sending data and receptacle 34 will 
only accept a plug for receiving data. 

(5) Sxtending from the main housing 12 and into each of the receptacles 32,34 
is an oj^^ictil subassembly 44/46. As previously indicated, the «^2t^};i;7SL:. 
subassembly 44 is for »2/.i':^;>.nc t ransniaaions over a data link and the '^£j.;i.7>?.i 
subassembly 46 is for t*4">*>r\a tvjj transmissions over a data link. In order to 
facilitate the connection between the transceiver 10 and the data links, each 
o£T,.icjtl subassembly haa a ferrule ryceivjjrirj portion 48, SO. The ferrule 
V'ji'ciTvTng portion 48,50 couples with*"tiv&"'sc i?l.u>x . Furthermore/ the 


tTansceXver's latch members 52, 54, S6, and 58 fxrmly hold the SC ££"3 in contact 
with connector 20. 

(6) The actual sending and receiving of optically encoded data is performed 
by a laser diode within the optical subassembly 44 and a photo diode within the 
optical subassembly 46. Both the laser diode and the photo diode are 
electrically connected to a circuit board which is mounted within the main 
housing 12. 

(7) Turning back to FIG. 1/ a portion of the circuit board 60 is depicted. 
Incorporated onto the circuit board 60 is circuitry for transmitting and 
receiving optically encoded data (circuitry not shown) . The circuit board 60 
is encased in potting material 62 and a potting box 64 which forms the main 
housing 12. The potting material 62 encases the circuit board 60 such that 
only the circuit board's male ribbon style connector 66 extends from the 
potting material 62. 

(8) Turning to PIG. 3/ a perspective view of the bottom 66 of the transceiver 
module 10 is depicted. In the preferred embodiment, the bottom 68 has two 
mounting ports 70,70 which are adjacent to the first end 16 of the main housing 
12. In addition, the male ribbon style connector 66 protrudes perpendicularly 
from the bottom 68 and is adjacent to the second end 18 of the mstin housing 12. 

(9) In an alternative embodiment/ the ribbon style connector 66 may protrude 
perpendicularly from the second end 16 of the module 10 so that it can be 
connected to a circuit card assembly in a direction which is parallel to the 
direction of insertion of the optic plugs into the module's receptacles. 
However, in this alternative embodiment/ another receas cover will be needed in 
order to prevent potting material from escaping the second end of the potting 
box. 

(10) Referring to FIG. 4, an enlarged perspective view of the optoelectronic 
module's potting box 64 is depicted. The potting box 64 forms the outer 
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166 in the area around the bends 238, 23 B. Correspondingly, in order to make an 
©ioctrxcal connection between a female ribbon style connector and the resilient 
male ribbon style connector 166, the diartal end 222 of the male ribbon style 
connector is inserted within a slot provided by the female connecter. As the 
nale ribbon style connector 166 is pushed within the female connector, the two 
roi*G of contact beams 230,230 will be forced to compress towards each other. 
In addition, each contact beam 230 will resilient ly urge against a 
corresponding electrical contact mounted within the female ribbon style 
connector. Thus, an electrical connection will be formed between the male 
ribbon style connector's electrical contact beams 230,230 and the female 
connector's contact beams. 



(37) 
from the 


lectronic 


Similarly, to disconnect the resilient male ribbon style connector 166 
e female connector, the Dale connector is simply pulled from the female 
connector. Once the male ribbon style connector 166 has been removed, the 
contact beams 230,230 will reailiently regain the configuration of PIG 9 
whereby the second end 236 of each contact beam will abut its correspondina 
frontstop 248. ^ 

(38) An alternative embodiment of the present invention is shown in PIG 10 
having a main housing 312, having a first end 316 and a second end 316. As 
discussed in the previous embodiments, the housing 312 includes c»t:.ic«\ 
subassemblies for «and.vr.2 transmission over a data link and rec«* v""n(j"' 
tranamiBBions over a data link. The preferred embodiment ia a"n*'opt"oele. 
transceiver, however, a simplex transmitter or tco:i.i.v(!r or multiple 
transmitters or r^xv^ may be incorporated I'n 'the "module housing of the 
alternative embodiment. At the first end 316 is a transceiver connector 320 
fo"^ ^^^^ 5i:?:.i^„2A'iH??. • ^ ^ alternative embodiment, o-cticA-. fibers 

may be directly attached to the module and the optical subassemblies "therein 
At the second end 319 is a pluggable connector 366.' In the preferred 
embodiment, the pluggable connector 366 is a D-shaped connector having a 
printed circuit board 366 having multiple contact traces 370 adhered thereto 
The transceiver housing 312 ie pluggable into receptacle 310 and is inserted 
into the receptacle 310 in direction of arrow 300. The receptacle 310 includes 
a receptacle housing 370 having a top 372 and sides 374,375. The receptacle 
housing 370 includes an open end 376 and a closed end 378. At the closed end 
378 of the receptacle housing 370 is a connector 330 for mating with the 
pluggable connector 366. The connector 390 protrudes into the interior the 
receptacle housing 370 and has an aperture for rt?coi.vin« the pluggable 
connector 366 of the transceiver housing 312. *Inthe"pref erred embodiment, the 
connector 380 is a female connector for re-.-xiivinc the male connector 366. 
Howsver in an alternative embodiment, t he "pluggable connector 366 of the 
transceiver housing 312 maybe a female connector and the connector 380 of the 
receptacle housing 370 would be a male connector. Protruding from the 
connector 330 are contacts 382 for direct connecting to a printed circuit board 
in a peripheral device such as a work station or computer to wire the connector 
380 directly to traces of a printed circuit board. In an alternative 
embodiment, a flat ribbon cable for transmitting the electrical signals 
protrudes from the transceiver module. The receptacle housing 370 includes in 
sides 374,375 aperture 384 for providing the locking of the transceiver within 
the receptacle housing 370. 

(39) The transceiver housing 312 includes a pair of release levers 330,351 
The description of release lever 350 ie the same of that for 351. The release 
lever 350 includes a first end 353 which is attached to the side of the 

ransceiver housing 312. In a preferred embodiment, the release lever 350 is 
integrally molded with the transceiver housing 312. The release lever 350 
includes a second end 352 which includes a gripping portion 355 v*iich has lined 

dges to assist in gripping of the release lever 3S0. Intermediate to the 
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(2) This invention relates to connecting both electrical power and c-,?ti.csl 
data signals to a davica for roci;.! vlrjg «in<i a^endit:^ such signals ovar~a"?rber 

conductor in a optical" data sigriiir'network or portion thereof; oore 
specif j-cally the invantion relatas to a oiug and racaptacla for aioultanaously 
connecting the electrical conductors for supplying electrical po\«r to a using 
device and aligning and connecting fiber ojrtic conductors to juxtapoaa the ends 
of the fiber ^fff-vc conductors in close proximity, thereby facilitating 
transaission of ooticrti data signals from one of tha fiber opUc conductors to 
another. 

(□) BACKGROUND OF THE INVENTION 

(4) Many data processing and transmission devices, especially personal 
conputors, are electrically powered by connections to standard household 
receptacles and also are networked or interconnected by wide area and local 
areo networks with other computers, servers and related data processing and 
transmission devices. This permits the rapid and accurate interchange of data 
between interconnected computers. 

(5) Typically, the higher capability computers ore networked or 
interconnected over a network at least some of which is comprised of fiber 
optic transmission lines; the lower capability computers are interconnected to 
networks through an electrical data connection, and the electrical signal may 
be further converted to an optical signal by converters or transceivers within 
the network. 

(6) Optical signals have vast advantages over digital or analog electrical 
Signals because optical signals are not affected by electrical interference 
from other electrical or electronic devices positioned close to the optical 
fiber data transmission lines and the data bandwidth of optical conductors is 
much greater than corresponding electrical conductors, thereby permitting the 
rapid transmission of much larger amounts of data. 

(7) As the cost of electronic to optical and optical to electronic conversion 
devices or transceivers are reduced with wider spread usage and the speeds of 
data transmission are increased, it is highly desirable to carry the optical 
signal as close to the using device as possible. This necessitates tha optical 
signal transmitting fiber optic conductors must be easily and reliably 
connected to the fiber optic conductor network; typically, this is accomplished 
with a specialized connector on the ends of two fiber optic cables. The 
electrical power connections for the devices have remained relatively standard. 

(8) In the future, it is anticipated that computers and servers and related 
data using or transmitting devices will be designed with optical signal 
capability. Moreover, "dumb" devices (those which do not use eicternal data), 
such as hone heating and air conditioning units, toasters, coffee makers, and 
other household appliances that presently do not use optical signals for their 
oxtemal control data input such as televisions will either incorporate optical 
signal capability in their functions or be controllable by programable 
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(7) U.S. Pat. No. 5/ 434.393 ii3«s a magnatic encoding proc«sa to establish 
the identity with a card based system, Hodulated oagnetic fields eobeddod in a 
smart card require the use of a ferroiaagnetic element to retain the unique 
identity code. A magnetic reader decodes the card information allowing system 
activation. B)q}osure of this system to radio frequency energy used in 
elect rosurgery, could effect the integrity of the magnetic smart card and 
degrade the ability of the nagnetic baaed card reader to accurately decode its 
proper identity. Radio frequency energy would remagnetize both the sniart card 
and reader by induced magnetic coupling to the ferromagnetic elements. Clearly 
this system would require magnetic shielding to retain identity data. 
Indeterminate magnetic sources present in the operating room also creates 
additional major problems for this system and would make its use in 
elect rosurgety suspect. 

(B) U.S. Pat. No. 5,396,062 describes a power souroo receptacle system with 
detection of the presence of a mated by using an o^i^l coupling 

technique, established by beam passage"'th'rough the receptacle."' This approach 
uses a lic^t emitter to generate a beam, that passes through openings in the 
receptacle contacts, to a t©wfti.ver aligned on a dedicated ania. A 

powered inst rume n t ha v i ng a "b'i'a d ed ^1 uc for i n se rt i on in a" r ece pt a cl e b r e aks 
the beam transmission path gftndi:?^ "a"cor res ponding signal to a controller that 
detects the alijja engagement^ The *062 patent is limited in use, in that, it 
provides for*'detection when a mating is either inserted or removed from 

the receptacle. Power can only be activated or deactivated in the receptacle, 
based on whether the mating £1}^^ is engaged or disengaged. Numerous problems 
are presented by this system. First, the identity is not recognized or 
associated to a given instrument plugged into the receptacle. Second, the 
power applied to the receptacle cannot be differentiated between specific 
pluggable instruments. Also, additional problems are presented, because a 
specific ^Ji",l'Siir.. ^xial alignment is required for beam passage, through the 
openings in"*t he power receptacle contacts, thereby requiring a specific 
mechanical alignment integrity. 

(9} U.8. Pat. No. 5,625,370 has an electromagnetic device and method in an 
identification system apparatus. An electrically conductive material is 
disposed to pass through a magnetic flux loop of the electromagnetic ^vice. 
The coupling established between those components is the means by which 
identification information is transferred. An antenna may also be electrically 
connected to the conductive material to augment the apparatus for receiving 
transmitted identification information. Multiple identification problems exist 
with radio frequency based equipment due to radiation coupling with the 
electromagnetic conductive strip and antenna which will deteriorate the 
identity signals. Error borne signals lose their identity and become 
inaccurate with decoding. The radio frequency energy may also 
electromagnetically couple to distort the magnetic flux loop of the 
electromagnetic device. This will reduce the signal to noise ratio during 
information transfer and lower the accuracy of the identity information 
recovered. 

(10) International Patent WO9608794 has a security code identification 
circuit that uses a radio frequency based card reader and decoder method to 
recover a digital security code. The card reader includes a receiving antenna 
sensitive to a signal generated to an access card. A receiver circuit is 
coupled to the receiving antenna to detect and process an analog signal that is 
then converted to a digital security code. A problem with this type of 
recognition system makes it error borne and unacceptable for code 
identification in radio frequency systems. Radio frequency energy contains 
components that will be picked up and coupled by the reader receiving antenna 
as it is sensitive to those frequencies. This will confuse the card reader 
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(36) Acoesa for malting an el«ct.rical oonnaction with thtt oontact b«aas 

23 0,230 is providod since they protrude froa the male ribbon stylo connector 
166 in the area around the bends 239,238. Correspondingly, in order to nalM an 
ei«ctrical connection between a female ribbon style connector and the resilient 
male ribbon style connector 166, the distal end 222 of the male ribbon stylo 
connector is inserted within a slot provided by the female connector. As the 
Dale ribbon style connector 166 is pushed within the fenole connector* the two 
rowB of contact beaaia 230,230 will be forced to coapreas towards each other. 
In addition, each contact beam 230 will resilient ly urgo against a 
corresponding electrical contact mounted within the female ribbon style 
connector. Thus, an electrical connection will be formed between the male 
ribbon style connector's electrical contact beams 230,230 and the female 
connector's contact beams. 

(37) Similarly, to disconnect the resilient nale ribbon stylo connector 166 
from the female connector, the Dale connector is siDply pulled from the female 
connector. Onoo the aale ribbon stylo connector 166 has been removed, the 
contact beams 230,230 will resiliontly regain the configuration of PIC. 9, 
whereby the secsond end 236 of each contact beam will abut its corresponding 
frontstop 24B. 

(39) An alternative embodiment of the present invention is show in PIG. 10 
having a main housing 312, having a first end 316 and a second end 318. As 
discussed in tho previous orabodiments, the housing 312 includes optical 
subassemblies for oa9;^.4.[;£ transmission over a data link and l^^:$^'^^£iSl 
transmissions over"o"data link. Tho preferred embodiment is an' optoelectronic 
transceiver, however, a simplex transmitter or rawiyar or multiple 
transmitters or I^s^^o i v ju-e. may bo incorporated ItTthe module housing of tho 
alternative embodiment. At the first end 316 is a transceiver connector 320 
for t^.ir^j.Y:::-?.^ fiber • I" ^ alternative embodiment, ^iSi?*!'-; 

may Ibe'direc^^ attached "to the'module and the ';'il^y:<)l subassemblles'tTi'erein. 
At tho second end 319 is a pluggable connector 36S'." 'in the preferred 
oDbodimont, the pluggable connector 366 is a D-shapod connector having a 
printed circuit board 36B having multiple contact traces 370 adhered thereto. 
Tho transceiver housing 312 is pluggable into receptacle 310 and is inserted 
into the receptacle 310 in direction of arrow 300. The receptacle 310 includes 
a receptacle housing 370 having a top 372 and sides 374,375. The rocoptaclo 
housing 370 includes an open end 376 and a closed end 378. At the closed end 

379 of the receptacle housing 370 is a connector 390 for nating with the 
pluggable connector 366. The connector 380 protrudes into the interior the 
receptacle housing 370 and has an aperture for .yftffjf.^.ving, the pluggable 
connector 366 of the transceiver housing 312. In"the~'pref erred embodiment, the 
connector 390 is a female connector for T^Cf:i.vi*w the male connector 366. 
However in an alternative embodiment, the "pTuggable connector 366 of the 
transceiver housing 312 may be a female connector and the connector 360 of tho 
receptacle housing 370 would be a male connector. Protruding from the 
connector 300 are contacts 382 for direct connecting to a printed circuit board 
in a peripheral device such as a work station or computer to wire the connector 

380 directly to traces of a printed circuit board. In an alternative 
ombodioont, a flat ribbon cable for transmitting the electrical signals 
protrudes from the tranaoaiver module. The receptacle housing 370 includes in 
sides 374,373 aperture 384 for providing tho locking of the transceiver within 
the receptacle housing 370. 

(39) The transceiver housing 312 includes a pair of release levers 350,351. 
Tho description of release lever 350 is the same of that for 351. The release 
lever 350 includes a first end 353 which is attached to the side of the 
transceiver housing 312. In a preferred embodiment, the release lover 350 is 
integrally molded with the transceiver housing 312. The release lever 35G 
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generally has the shape of an oblong box. The oain housing 12 has a generally 
rectangular top 14 uith a first end Ifi and an opposite second end 18 extending 
perpendicularly from the top. Attached to the first end 16 of the oain housing 
12 ia a transceiver connector 20 for receiving fiber optic plugs. 

(3) Turning to FIG. 2, a front view of the optoelectronic transceiver oodule 
10 is depicted. Tho transceiver connector 20 is attached to the first end 16 
of the nain housing 12 by two screws 22^24. The two ecreus 22,24 extend 
through the transceiver connector* s aounting ears 2G,28 and into the main 
housing 12. Extending perpendicularly from the mounting ears 26, 2 B is a 
generally rectangularly shaped connector shell 30. The connector shell 30 
provides two receptacles 32,34 for receiving fiber optic connector plugs. The 
receptacles 32,34 are fonaed by the connector shell 30 along with a divider 
wall 36 which extends along the center of the connector shell. Furthermore, 
located in the bottom 36 of each receptacle 32,34 is a keying channel 40,42 
which extends toward the first end 16 of the main housing. 

(4) In the preferred embodiment, the receptacles 32,34 of the connector shell 
30 are specifically dimensioned to receive an SC duplax plug. Therefore, the 
keying channels 40, 42 ensure that an SC plug will be inserted so that 
receptacle 32 will only accept a plug for sending data and receptacle 34 will 
only accept a plug for receiving data. 

(5) Extending from the main housing 12 and into each of the receptacles 32,34 
is an o£|tA^»i. subassembly 44,46. As previously indicated, the ^::J:<:fi}:^ 
subassembly 44 is for s^ndj^ng transmissions over a data link and the" optical 
subassembly 45 is for rfic^^'I^ng transmissions over a data link. In order to 
facilitate the connact Ion' between the transceiver 10 and the data links, each 
opvicai subassembly has a ferrule T.:*^t^<li.viAH portion 49,50. The ferrule 
reoflTvInn portion 48,50 couples with* the SC flu^ . Furthermore, the 
transceiver's latch members 52, 54, 56, and 58 firmly hold the SC glu^ in contact 
with connector 20. 

(6) The actual sending and receiving of optically encoded data is performed 
by a laser diode within the optical subassembly 44 and a photo diode within the 
optical subassembly 46. Both the laser diode and the photo diode are 
electrically connected to a circuit board v4iich is mounted within the main 
housing 12. 

(7) Turning back to FIG. 1, a portion of the circuit board 60 is depicted. 
Incorporated onto the circuit board 60 is circuitry for transmitting and 
receiving optically encoded data (circuitry not shown) . The circuit board 60 
is ancased in potting material 62 and a potting box 64 which forms the main 
housing 12. The potting material 62 encases the circuit board 60 such that 
only the circuit board's male ribbon style connector 66 extends from the 
potting material 62. 

(0) Turning to FIG. 3, a perspective view of the bottom 68 of the transceiver 
module 10 is depicted. In the preferred embodiment, the bottom 68 has two 
mounting ports 70,70 which are adjacent to the first end 16 of the main housing 
12. In addition, the male ribbon style connector 66 protrudes perpendicularly 
from the bottom 66 and is adjacent to the second end 18 of the main housing 12, 

(9) In an alternative embodiment, the ribbon style connector 66 nay protrude 
perpendicularly from the second end 19 of the module 10 so that it can be 
connected to a circuit card assembly in a direction which is parallel to the 
direction of insertion of the optic plugs into the module's receptacles. 
However, in this alternative embodiment, another recess cover will be needed in 
order to prevent potting material from escaping the second end of the potting 
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(3) Turning to PIC. 2, a front view of the optoelectronic transceiver raoduXo 
10 is depleted. The transceiver connector 20 is attached to the first end 16 
of the nain housing 12 by two screvds 22,24. The two screws 22,24 extend 
through the transceiver connector's mounting ears 26,26 and into the main 
housing 12. Extending perpendicularly from the mounting ears 26/26 is a 
generally rectangularly shaped connector shell 30. The connector shell 30 
provides two receptacles 32,34 for receiving fiber optic connector plugs. The 
receptacles 32,34 are fomed by the connector shell 30 along with a divider 
wall 36 which extends along the center of the connector shell. Furthermore, 
located in the bottom 38 of each receptacle 32,34 is a keying channel 40,42 
which extends toward the first end 16 of the main housing. 

(4) In the preferred embodiment, the receptacles 32,34 of the connector shell 
30 are specifically dimensioned to receive an 5C duplex plug. Therefore, the 
keying channels 40, 42 ensure that an BC plug will be inserted so that 
receptacle 32 will only accept a plug for sending data and receptacle 34 will 
only accept a plug for receiving data. 

(5) Bxtending from the main housing 12 and into each of the receptacles 32,34 
is an oxAicai subassembly 44,45. As previously indicated, the 
subassembi'y "'i4 is for ft'cding t ransraisaiona over a data link and tfia oj^_t,_i<jai 
subassembly 46 is for r^'c^Tvinci transmissions over a data link. In order "to 
facilitate the connectXon'B'etween the transceiver 10 and the data links, each 
.>pt.ical subassembly has a ferrule ^ocsivi-HS, portion 49,50. The ferrule 
r*"ceTvT:n2 portion 49,50 couples with the SC pijJ^ . Furthermore, the 
transceiver's latch members 52,54,55, and 58 fTmly hold the SC pl^Jjg in contact 
with connector 20. 

(6) The actual sending and receiving of optically encoded data is performed 
by a laser diode within the optical subassembly 44 and a photo diode within the 
optical subassembly 46. Both the laser diode and the photo diode are 
electrically connected to a circuit board which ia mounted within the main 
housing 12. 

(7) Turning back to FIG. 1, a portion of the circuit board 60 is depicted. 
Incorporated onto the circuit board 60 is circuitry for transmitting and 
receiving optically encoded data (circuitry not shown) . The circuit board 60 
ia encased in potting material 62 and a poring box 64 iiAiich forma the main 
housing 12. The potting material 62 encases the circuit board 60 such that 
only the circuit board's male ribbon style connector 66 extends from the 
potting material 62. 

(8) Turning to FIG. 3, a perspective view of the bottom 6B of the transceiver 
module 10 is depicted. In the preferred embodiment, the bottom 6B has tun 
mounting ports 70,70 which are adjacent to the first end 16 of the main housing 
12. In addition, the male ribbon style connector 66 protrudes perpendicularly 
from the bott.om 68 and is adjacent to the second end IS of the main housing 12. 

(9) In an alternative embodiment, the ribbon style connector 66 may protrude 
perpendicularly from the second end 18 of the module 10 so that it can be 
connected to a circuit card assembly in a direction which is parallel to the 
direction of insertion of the optic plugs into the module's receptacles. 
Hovwver, in this alternative embodiment, another recess cover will be needed in 
order to prevent potting material from escaping the second end of the potting 
box. 

(10) Referring to FIG. 4, an enlarged perapective view of the optoelectronic 
module's potting box 64 is depicted. The potting box 64 forms the outer 
housing of the optoelectronic module. Thus, the potting box genera has the 
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80Q MHz and 900 KHz spread- spectrum RP signals are in wide use for this 
purpose. Because of the short distances normally involved in the present 
invention, anplitude-ooduiated infrared (IR) beams also serve wall, in this 
case, a conventional, very inexpensive infrared emitter and photodetector 
substitute for RF antenna 233, The invention contemplates the use of any other 
shortrange, low-power wireless technologies as well. 

(11) FIG. 2D shows a base station 240 packaged in a single physical Dodule or 
enclosure 241. This nodule has an enclosure 241 adapted to sit in a small area 
of a desktop, shelf, or sinilar space; its internal circuits occupy no more 
volume than those of cards 220 or 230. Antenna 242 radiates and receives RP 
energy representing digital data from and to the base station. The wireless 
communications data format and signal type matches those of remote station 230. 
Therefore, any of the modalities employed there are useful hero. For example, 
an IR emitter/ detector may replace RB antenna 242. A conventional wall-wart 
power supply plugs into an AC power line to provide low-voltage direct-current 
power to the base station via cord 244. POldA slot 24S accepts modem card 
220, shown in dotted lines. Its telephone jack 223 connects to o 
telephone-system wall outlet as described above. 

(12) FIG. 2E shows an alternative form 250 of the base station. Here, the 
enclosure 251 also incorporates a power transformer, and connects directly to 
an AC outlet via jjlu^ 252 and cord 253. Modem 220 T^J^^^ into PCMCIA slot 254. 
In this embodiment, modem 220 a en;:sg. and . . t'o j*g.ivefl teK'jShone signals via its 
PCMCIA connector from a telephone jack 255" physically mounted in enclosure 251. 
Jack 255 then connects to the telephone system. Antenna 256 exchanges RF, 
.;.?v.ic.al. or other wireless signals in the same manner as antenna 242, PIG. 2C. 

(13) FIG. 3 is a block-diagram rendering of the interconnection of the 
components shown in FIG. 2. 

(14) FIG. 3A illustrates a wired configuration niierein computer 210 attaches 
directly to modem 220, which in turn transfers data by a wire to telephone 
system 360. Computer interface connector 154 delivers data to mating interface 
connector 222 of modem 220. This data normally takes the form of a bitstream 
in RS-232 format or some other conventional format. This form is termed 
"baseband" herein, because the data has a more or less raw form; however, this 
term is intended to include any data format in which a computer delivers data 
to a modem for further transmission to an eicternal network. 

(15) Block 321 converts the baseband data from connector 222 to modulated 
form according to any of the numerous protocols from manufacturers and from the 
international standards organization CCITT, such as V. 42, V42bis, V. fast, etc. 
Although this modulated data is called 'CCITI data" herein, that term is to bo 
understood as encompassing all forms of data adapted to be transmitted on 
system 360; for example, an Integrated Services Digital Network (I SEN) system 
employs a high-speed unmodulated bitstream divided into multiple channels. 
Some implementations of conventional block 321 employ hard-wired circuits, the 
raost common present-day converter is a single-chip programmed digital signal 
processor. Block 322 realizes a conventional data access arrangement (DAA) for 
modifying the electrical parameters the CCITT data to those of system 360, and 
for protecting system 360 against harm from any malfunction of modem 220. DAA 
322 transfers data to and from a standard connector sue* aa RJll plug 223. As 
mentioned earlier, other forms of connector are also available, and may be 
preferred in some embodiments. In fact, some modems may include multiple 
plugs, such as the X-jack connector shovm at 323. 

(16) Controller block 323 implements conventional flow-control and 
housekeeping functions; it can be hardwired or programmable. Block 324 


optionally converts baseband data to and * standard RS-232 format.^ 
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ABSTRACT: 
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PimE>OSE: TO decrease the transmission influence caused by a shift of an 
optical axis, and also, to reduce the cost of equipraent of the whole 
transmission system by attaching a rotating side menbor onto the same axis 
against: a fixing side member^ and providing plural different diameter annular 
surface light receiving (emitting) elements. 

CONSTITUTION: A i>jji;jj 2 is fitted and at:t ached rotatably to a receptacle S 
through a bearing B. A cable including four pieces of ^^^tij;;;^.^: fibers 1 is led 
to the 2, and to the receptacle 5, a signal cable" 3" including four pieces 

of lead*wires 1' of 5jl<^.^iv;in^.3.nj^',,s^^^ electric signals of light j-ys^^lltrSiS. 

and emitting elements'To'connect'ed'. Ori'the surface vertical to a revoivl'ng*' 
shaft '0* in the receptacle 5, a light .^t^coiiving and emitting diode 4 on the 
shaft *0* and three pieces of dif f erent "dlaaaeto r annular surface light 
'^'^"*5:?.A>lA*H (emitting) diodes 6 using said diode as an axis center are stuck. 
The 'diodea 4, 6 consist of light .'.-toe i, v.i n<j (emitting) diode elementB/ and a 
lead wire 1' is connected to conne'cSing'surfaces 4a, 6a. Also« the fiber 1 is 
led to light emitting surfaces 4b/ 6b of the diodes 4, 6 and its 

end faces are"opposed. In such a way, an .oi'A;^.cal -electric conversion is 
executed without using separately a converter. 
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[0085] Similarly, to dieoonnect the resilient: Dale ribbon style connector 166 
froa the feoale connactor, the Dale connactcr is sinply pullid fron fomalo 

"''^n'-i' '^^^"^ connector 166 hL been re^^ed. tS 

intact beaDs 230,230 vdll resiliertly regain the configuration ^ no 9, 

fcZllloThT ^^"^ "'^^ '^'^^ correBpondi^g 

[0086J An alternative embodiment of the present invention is shown in PIG. 10 
having a main housing 312. having a first end 316 and a second end 318 As 
discussed m tho previous embodiments, the housing 312 includes opc^'-a- 
subassemblies for ean^linc transmission over a data link and re-^ri^ii"- 
transDissions over a data link, iho preferred embodiment is a n opt^iectronic 
transceiver, however, a aiDplex transmitter or r«t>:>iv«r or multiple 
transmitters or rocc^iv^ore may be incorporated in" tlhe-ISodule housing of the 
r'^^^w'nr^fS:"'':. 316 is a transceiver connector 3 lo 

^ £«li*iZinja, f^^^ Y.B':fL.^l^» . In an alternative embodiment. .-.:5t iral fibers 
may bo directly attachecf to tho module and tho o^cal subassemkilrrri-^rein 
At the second end 318 is a pluggable connector Sfe™ T„ the pre?er"d 
embodiment, the pluggable connector 366 is a D-shaped connector having a 
printed circuit board 366 haying multiple contact traces 370 adhered thereto. 
The transcoiver housing 312 is pluggable into receptacle 310 and is inserted 
into the receptacle 310 in direction of arrow 300. The receptacle 310 i^tudes 
a recoptacio housing 370 having a top 372 and sides 374,375.*^ The rocepiacle 
^"^"^"f " °P?" 376 and a closed end 378. At the closed end 

379 of the receptacle housing 370 is a connector 380 for mating vdth tho 
pluggable connector 366. The connector 380 protrudes into the interior the 
receptacle housing 370 and has an aperture for t<i.-.»ivinq tho pluggable 
connector 366 of the transceiver housing 312. In tfie "preferred embodiment, the 
connector 300 is a female connector for rocoivin;. the male connector 36? 
However in an alternative eobodinent, the"pTuggabU connector 366 of the 
transceiver housing 312 may be a female connector and the connector 380 of the 
receptacle housing 370 would bo a male connector. Protruding from the 
connector 380 are contacts 382 for direct connecting to a printed circuit board 
aSo^i^'i^w". f^""""^ work station or computer to wire the connector 

380 directly to traces of a printed circuit board. in an alternative 
orobodinent, a fiat ribbon cable for transmitting the electrical signals 
protrudes from the tranaoeivBr module. The receptacle housing 370 includes in 

T^i^TzVo* '""'''"^ ?««,«iv„ within 

[0087] The transceiver housing 312 includes a pair of release levers 350,351. 
The description of release lever 350 is the same of that for 351. The release 
lever 3S0 includes a first end 353 which is attached to the side of the 
transceiver housing 312. In a preferred embodiment, tho release lever 330 is 
integrally raolded with the transceiver housing 312. The release lever 3S0 
includes a second end 352 which includes a gripping portion 355 ^ich has lined 
edges to assist in gripping of the release lover 330. Intermediate to the 
first end 353 and the second end 352 is an intermediate portion 354. The 
mteraodiato portion 354 angles outwardly away from the sides of tho 
transceiver housing 312. Attached at the end of the intermediate portion 354 
IS tho second end 352 which is generally parallel to the side of tho 
transceiver housing 312. However, as the intermediate portion 354 angles 
outward and away from the side of the transceiver housing 312. the second end 
352 IS at a distance from the sides of the transceiver housing 312 in its 
nonmated condition. Protruding from the intermediate portion 354 is detente 
360. The detente 360 includes an engageoont surface 362. U^on insertion of 
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rectangular top 14 with a firet end 16 and an opposite second end 18 extending 
porpendicuiorly fcoa the top. Attached to the first end 16 of tho maiTSoSng 
12 la a transceiver connector 20 for receiving fiber optic plugs. 

^' " ■ optoelectronic transceiver module 

10 IS depicted. The transceiver connector 20 is attached to the first end 16 
of the main housing 12 by tw screws 22,24. The two ecrevs 22,24 extend 
through the transceiver connector's mounting ears 26,26 and into tho main 
housing 12. Extending perpendicularly froto the mounting ears 26,28 ia a 
generally rectangularly shaped connector shell 30. The connector shell 30 
provides two receptacles 32,34 for receiving fiber optic connector plugs. The 
recefAacles 32,34 are formed by the connector shell 30 along with a divider 
wall 36 which extends along the center of the connector shell. Furthermore, 
located in the botton 3B of each receptacle 32,34 is a keying channel 40,42 
which extends toward the first end 16 of the main housing. 

[0081J in the preferred cmbodinont, the receptacles 32,34 of the connector 
shell 30 are specifically dimensioned to receive an SC duplex plug. Therefore, 
tho keying channels 40,42 ensure that an SC plug will be inserted so that 
receptacle 32 will only accept a plug for sending data and receptacle 34 will 
only accept a plug for receiving data, 

[0062] Extending from the main housing 12 and into each of tho receptacles 
32,34 IS an opt.vc«l subassembly 44, 46. As previously indicated, the orT.ic« = 
subassembly 44 is for ^h,r^ transmisaiona over a data link and the 0?^ 
subassembly 46 is for r^.wivina transmissions over a data link. In order tij 
facilitate the connection between the transceiver 10 and the data links, each 

subassembly has a ferrule toc^iivvn^ portion 49,50. The ferrule 
.f.S.^:«.i^:^ portion 49,50 couples with 'the"sc oiijg . Furthermore, the 

w"S'c:in:ctor1o'' ^'^^ «^ Bf-^* 

f00831 The actual sending and receiving of optically encoded data ia performed 
by a laser diodo within the optical subassembly 44 and a photo diode within the 
optical subassembly 46. Both the laser diode and the photo diode are 
electrically connected to a circuit board which is mounted within the main 
housing 12. 

[O0841 Turning back to PIG. 1, a portion of the circuit board 60 is depicted 
Incorporated onto the circuit board 60 is circuitry for transmitting and 
receiving optically encoded data (circuitry not shown) . The circuit board 60 
18 encased in potting material 62 and a potting box 64 which forma the main 
housing 12. Tho potting material 62 encases tho circuit board 60 such that 
only the circuit board's male ribbon style connector 66 extends from the 
potting material 62. 

[0085] Turning to FIG. 3, a perspective view of the bottom 6 9 of the 
transceiver nodule 10 is depicted. in the preferred embodiment, the bottom 68 
has two mounting ports 70,70 which are adjacent to the first end 16 of the main 
housing 12. In addition, the male ribbon style connector 66 protrudes 
perpendicularly from the bottom 68 and is adjacent to tho second end 19 of tho 
main housing 12. 

[0086] In an alternative embodiment, the ribbon style connector 66 may protrude 
perpendicularly from the second end 18 of the module 10 so that it can be 
connected to a circuit card assembly in a direction which is parallel to tho 
direction of insertion of the optic plugs into the module's receptacles. 
However, in this alternative embodiment, another recess cover will be needed in 
-rder to prevent potting material from escaping the second end of the potting 
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